Mechanisms of positive effects of transplantation of human placental mesenchymal stem cells on recovery of rats after experimental ischemic stroke.
Mesenchymal stem cells isolated from human placenta and in vitro labeled with fluorescent magnetic microparticles were intravenously injected to rats 2 days after induction of focal cerebral ischemia (endovascular model). According to MRT findings, transplantation of mesenchymal stem cells led to an appreciable reduction of the volume of ischemic focus in the brain. Two or three weeks after transplantation, labeled cells accumulated near and inside the ischemic focus, in the hippocampus, and in the subventricular zone of both hemispheres. Only few human mesenchymal stem cells populating the zone adjacent to the ischemic focus started expressing astroglial and neuronal markers. On the other hand, transplantation of mesenchymal stem cells stimulated proliferation of stem and progenitor cells in the subventricular zone and migration of these cells into the ischemic zone. Positive effects of transplantation of these cells to rats with experimental ischemic stroke are presumably explained by stimulation of proliferation of resident stem and progenitor cells of animal brain and their migration into the ischemic tissue and adjacent areas. Replacement of damaged rat neurons and glial cells by transplanted human cells, if it does take place, is quite negligible.